Funding bodies increasingly require researchers to produce Data Management Plans (DMPs). The Digital Curation Centre (DCC) has created DMP Online, a web-based tool which draws upon an analysis of funders' requirements to enable researchers to create and export customisable DMPs, both at the grant application stage and during the project's lifetime.
Introduction and Context
The Digital Curation Centre (DCC) defines digital curation as "maintaining, preserving and adding value to digital research data throughout its lifecycle." 1 The active management of research data reduces threats to their long-term research value, and mitigates the risk of digital obsolescence.
In 2009, a DCC analysis (Jones, 2009 ) of research funder policies and requirements for data management found that many funders "expect applicants to consider creation and management of their research outputs at the proposal stage in order to submit a data managements and sharing plan." DMP Online is a web-based tool for creating, maintaining and exporting DMPs, and has been developed in order to help research teams meet funder requirements, and respond to the recommendation in Lyon (2007) that " [e] ach funded research project should submit a structured Data Management Plan for peer-review as an integral part of the application for funding."
The tool uses the DCC Curation Lifecycle Model (Figure 1 ) (Higgins, 2008) as an underpinning framework to bolster its comprehensiveness; this model is designed to help researchers in defining roles and responsibilities pertaining to their data, identifying risks which arise at points of transition, and ensuring an appropriate and safe chain of custody for digital data. have introduced requirements to produce a data management and sharing plan. In contrast to the AHRC and ESRC, these funders ask for a broad statement to be submitted alongside the grant proposal. Suggestions are provided for topics that could be addressed in the statement, however applicants can define the content based on the themes most relevant to their own research proposal.
As part of the DMP analysis process, we also compared guidance produced for the UK Rural Economy and Land Use (RELU) programme 8 and the data management guidance and manual conceived by the Australian National University (ANU).
9
The DMP templates offered by these groups are more comprehensive than the expectations of any individual funder analysed in the first phase, and so brought to light elements that could be useful for inclusion in more detailed, operational plans. We also referenced a number of existing real-world data management plans in order to check the template's completeness. Several of these came from NERC-funded centres such as the British Geological Survey (BGS) and British Atmospheric Data Centre (BADC) which write data plans for thematic programmes; so again the coverage and details were to a higher level than would be expected of DMPs at the grant proposal stage.
Developing the Content Checklist for a Data Management Plan
Having analysed and synthesised the expected coverage of DMPs -and bolstered this with our own internal expertise -we suggested two iterations of such a plan; a first ('preliminary' version) for use at the grant application stage, and a second ('extended version') to be developed at the early-project stage, and updated in conjunction with the operational plan throughout the project's lifecycle. 
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The preliminary version (comprising those sections given in bold type in the DCC Data Management Plan Content Checklist) covers the issues that most research funders will expect researchers to address at the application stage. These issues typically fall into five key areas:
• What data will be created (type, format) and how;
• Plans for associated metadata and documentation, noting standards to be used; • How data will be accessed and shared, justifying any restrictions (e.g., embargoes); • Management of Intellectual Property and ethics;
• The long-term archiving and data sharing strategy.
The extended version augments the core sections with additional information required by one or two major funders, as well as some contextual details that could usefully be included as best practice.
Public Consultation
After consulting internally among DCC colleagues, we opened the DMP Content Checklist to a public consultation via the DCC website. The clauses that populate DMP Online follow on from the post-consultation Checklist for a Data Management Plan (v2.2) (Donnelly & Jones, 2010) , and take into account feedback received from a variety of stakeholders via a public consultation process. The major change between the consultation document and v2.2 is that each themed paragraph has been split into a series of atomic sections, employing closed questions where possible. The phrasing was also adjusted throughout to make greater use of the Active Voice. The website and user interface were designed to enable the requirements of different funders to be mapped straightforwardly to the equivalent DCC clauses, and for onscreen guidance and links to be provided to assist in the completion of DMPs. (Figure 2 .)
Development of the Tool
The tool is built atop the Ruby on Rails framework, and runs on an Ubuntu GNU/Linux server via the Apache web server. Data are stored in a MySQL database, and all technologies used in its development are free or open-source. The site is hosted by the Humanities Advanced Technology and Information Institute (HATII) at the University of Glasgow, which is also responsible for the development and hosting of other digital preservation-related project sites, such as Planets Users are required to register for the site. To protect against spam-generating scripts, the tool uses the reCaptcha service to verify that users are human. From a database design perspective, 'administrator' users have maximum flexibility in setting up the DMP forms. Funder requirements are likely to change in time, so the system enables non-programmers to edit the mappings between individual funders and the corresponding DCC clauses. This flexibility allows for: one-to-one mappings (where one funder's requirement maps directly to one DCC wording); one-to-many mappings (where a funder's requirement maps to multiple DCC questions); and one-to-none, for cases where there are no equivalent mappings to the DCC terms. The latter generally occur when the funder asks for non data-related elements to be included within a DMP (or equivalent, such as the AHRC's Technical Appendix).
It was decided not to hard-code questions into the database. Instead, an abstract system was set up whereby questions are stored in a "questions" database table. Each row of this table defines one DCC question or subject heading. The fields store the text of the question, the DCC number of the question, and a question type (text entry, true/false, or heading). Because it is important for users to be able to add and remove questions dynamically, database tables were set up to store these custom mappings.
Where a user is applying to a council which makes explicit data-related demands at the funding stage, 14 the user is presented with the DCC clauses which correspond most closely; by answering the DCC clauses, the user de facto meets the funder's requirements. Where a user is applying to a funding council that does not make explicit data-related demands at the application stage, the user is presented with a superset of all of the clauses which the mapped funders require, from which the user can add or remove as desired.
At the application (pre-funded) stage, the user interface comprises four columns: the funder's requirements, the equivalent DCC clauses, user input boxes, and a fourth column giving guidance and helpful links (Figure 3) . Post-funding, the first of these columns disappears to allow more room on the screen. An elegant interface using the jQuery Javascript/Ajax library allows the quick addition and removal of questions, and users also have the ability to export their plans as PDF files, which present information in a similar way to the onscreen interface.
Testing of DMP Online
The DCC is currently providing dedicated support for the Joint Information Systems Committee (JISC)'s Managing Research Data programme.
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Many of the projects within this programme intend to support researchers with Data Management Plan requirements. Several have already consulted the DCC's policy and data management resources, 16 and have volunteered to test DMP Online once the beta version is released in Spring 2010.
Future Developments
We previously mentioned the DMP exemplars which were used to develop the Checklist which underpins the online tool. Having sought the appropriate permissions from the originators, we may in the future wish to provide "gold-standard" examples for each section which users will be able to consult and modify for their own use.
That said, there is an acknowledged risk with this approach that people may lapse into a 'box-ticking' frame of mind, and thereby fail to engage adequately with the job at hand. It is therefore important to strike a balance between offering users appropriate levels of support and guidance without going so far as to render the exercise meaningless. 
Conclusion
We have built a customisable online DMP template tool, into which researchers can enter their own information via an interactive Web interface, depending on their own needs and the requirements of their chosen funder. Users are able to include and exclude individual clauses according to their specific needs, and export their plans in PDF format. Onscreen guidance and suggestions for further help are provided. In time it is hoped that users will be able to view and adapt examples and expressions of good data management practice via an openly accessible library corresponding to each section.
